ABSTRACT: A carbon-based solid acid catalyst was prepared from starch. The performances of the catalyst were characterized by X-ray diffraction (XRD), thermogravimetry (TG), and the effect of preparation conditions on catalyst activity was investigated by using the catalyst surface acidity. The results showed that the optimal preparation conditions of the catalyst were: The ratio of carbon product with the concentration of sulfuric acid 1:20, the carbonation temperature 180°C, the carbonation time 5h, the sulfonation temperature 110°C, the sulfonation time 10h.The carbon-based solid acid catalyst was the amorphous carbon structure, and the considerable heat stability below170°C.
INTRODUCTION
Fossil fuel ethanol alternative solution to the increasingly exhausted resources is of great significance to relieve the energy crisis, the use of cellulose from renewable fuel ethanol is one of the most popular topic in recent years, with cellulose as raw material, after hydrolysis for fermentation of reducing sugar, which is a key link in the process of converting cellulose to fuel ethanol [1] . At present, the hydrolysis of cellulose include enzyme hydrolysis and acid hydrolysis route, its common faults are: product and difficult separation of catalyst, catalyst recycle process complex and serious environmental pollution, etc. [2] [3] Because of the existence of acid hydrolysis and enzymatic hydrolysis of cellulose shortcomings, makes people have to seek new and better ways to hydrolyze cellulose, thus introducing concept of heterogeneous catalytic hydrolysis, carbon-based solid acid catalyst is proposed. In this case is about Carbon-based solid acid catalyst [4] [5] is a new kind of solid acid material, generally based on aromatic compounds and sugar as raw material, made by the incomplete carbonization and sulfonated carbon-based solid acid catalyst containing sulfonic group, mainly used in esterification, rearrangement, hydrolysis and alkylation reaction [6] . Compared with the traditional solid acid catalyst, its raw material and low price, simple preparation process, and has high acid density, good heat resistance, stable structure, etc, therefore has the very good application prospect in green synthesis [8] [9] . Taking starch as raw material was prepared by carbon acid solid acid catalyst, the catalyst is characterized by, and according to the size of catalyst surface acid amount of its preparation condition was optimized.
MATERIALS AND INSTRUMENTS

The Preparation of catalyst
According to proper amount of starch mixed with a certain volume of distilled water in the hydrothermal synthesis reaction kettle, add a small amount of ferric chloride as catalyst, the reaction kettle and put it in the oven, in different temperature (160~200℃) a certain time (4~10h), carbide carbide products, take out, filtering and drying after weighing. Preparation of carbide products with the right amount of sulfuric acid (10~30ml) in three flasks, at different temperatures (80~140℃) sulfonated time (4~12h), the reaction of black solid with distilled water after repeated washing to lotion is neutral, filtration, drying, carbon-based solid acid catalyst.
Characterization of the catalyst
The Japan's neo-confucianism D/Max -type Ⅲ Xray diffractometer (XRD) on the structure of the catalysts were characterized. The Beijing Beif WCT-2d type microcomputer differential thermal balance (TG) determination of thermal stability of the catalyst.
Catalyst surface acid content determination
Add 0.1 g of catalyst to 20ml 2mol/L in NaCl solution, stirring for 24h at room temperature, the catalyst on the surface of the H + and Na + exchange balance, catalyst filter the supernatant with 6 mol/L NaOH solution titration.
RESULTS AND DISCUSSION
Structure characterization of the catalyst
Carbon structure form of the catalyst
In order to further understand the catalyst of carbon structure form, a product of carbide and sulfonated XRD analyses, the results are shown in figure 1 . By the graph, you can see that carbide products and sulfonated product in 2θ= 10 ° to 30 ° all appeared obvious diffraction peak, wide corresponds to aromatic carbon thin layer of amorphous carbon structure. In addition, carbide products after sulfonation, the diffraction peak to the right, this shows that sulfonated carbon structure further conversion. 
Thermal stability of the catalyst
Through the thermal stability of solid acid catalyst, can determine the temperature of the catalyst using range. Preparation of solid acid for the thermogravimetric analysis, the result is shown in figure 2 .
The figure shows that the temperature is below 100℃ catalyst weightlessness is obvious, is mainly caused by dehydration catalyst; In the range of 120 
Catalyst preparation process conditions optimization
According to a report in the literature [10] [11] , different preparation conditions has a significant influence on the performance and structure of the catalyst. Therefore, this article explores sulfuric acid dosage, carbonization temperature and time, sulfonation temperature and time on the influence of amount of catalyst surface acid, in order to establish the optimum process conditions of preparation of the catalyst.
The dosage of catalyst surface acid amount of
sulfuric acid Concentrated sulfuric acid used in carbonized products of sulfonation, the preparation of the catalyst plays an important role. Sulfuric acid dosage on the influence of amount of catalyst surface acid as shown in table 1.
You can see from table 1, when the carbide products and solid-liquid ratio of 1:20 of sulfuric acid, amount of catalyst surface acid is highest, this is because the ratio of 1:10 to sulfonic acid groups on carbide products, maximum load and 1:30 acid amount is too large, lead to adverse events, and thus affect the amount of catalyst surface acid. The experimental results show that the suitable dosage of sulfuric acid carbonized product and solid-liquid ratio of 1:20 of sulfuric acid. 
Carbonization temperature on the influence of
amount of catalyst surface acid Carbonization process is an important step in the preparation of carbon-based solid acid catalyst, it had a great influence on the activity of catalyst and the surface acid amount, first of all, studying the effect of carbonization temperature on the catalyst surface acid amount, and the results are shown in table 2. The table shows that with the increase of carbonization temperature, amount of catalyst surface acid increased after the first decreases, and at 180℃ of catalyst surface acid amount reaches the maximum value. This is because the carbonization temperature is too low, starch can't completely carbide, carbide products of less, and the generated skeleton carbon is not stable, polycondensation between carbon pore is bigger also, the activity of carbon skeleton is insufficient to support enough, can only load the limited number of sulfonic acid group, acid catalyst quantity smaller; Carbonization temperature, carbon materials are easy to be overly carbide, make its structure compact degree is too high, polycondensation between carbon pore is too small, so don't have enough activity to sulfonated, decreased acid catalyst. Experiments show that the suitable carbonization temperature is 180℃. Table 3 for the influence of carbonization time of catalyst surface acid amount. From the table, the amount of catalyst surface acid increased with the increase of carbonization time to fall, after on 5h acid content is the largest. This is because the time is too short carbide easily leads to the formation of a carbon material of carbon frame structure is 
Carbonization time on the influence of amount of catalyst surface acid
incomplete, part of the loss in the process of w a s h i n g , a c i d c a t a l ys t q u an t i t y s m a l l e r ; Carbonization time is too long for subsequent sulfonation reaction
Sulfonation temperature on the influence of
amount of catalyst surface acid Sulfonated preparation of carbon-based solid acid catalyst is another important link, it is the activity of the catalysts and play a decisive role, surface acid amount and first studying the effect of the temperature of the catalyst surface acid amount, the results as shown in table 4.
The table shows that as the temperature increased, the amount of catalyst surface acid increased first, and peaked at 110℃, 110℃ high temperature after the amount of catalyst surface acid decreased obviously. This may be because the temperature is lower, the sulfonation reaction are inadequate, the surface acid amount of low value; When temperature is too high, sulfonic acid group at high temperature falls off easily, make the surface of the catalyst decreased acid. Therefore, appropriate temperature is 110℃. Table 5 for the influence of sulfonated time of catalyst surface acid amount. The table shows that as the extension of sulfonated time, amount of catalyst surface acid increase gradually, as time after more than 10h, amount of catalyst surface acid declined slightly after basically remain unchanged. This shows that when the sulfonated to 10h, due to the specific surface area of solid acid catalyst for a fixed value, can adsorption on carbon frame structure of sulfonic acid group may have already reached saturation state, no longer with the increase of the time and change. So, choose the suitable time for 10h. 4 
Sulfonation time on the influence of amount of catalyst surface acid
CONCLUSIONS
With starch as the carbide materials, concentrated sulfuric acid as sulfonating agent, preparation of carbon-based solid acid catalyst, by measuring the size of the surface acid amount of catalysts preparation condition was optimized, and it is characterized.
(1)XRD and thermal analysis result shows that the preparation of carbon-based solid acid catalyst with aromatic carbon thin layer of amorphous carbon structure, catalyst thermodynamic properties is stable under 170 
